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Abstract 
This study contributes to knowledge by examining a new model for recorded 
music to determine the viability and potential uptake of a release format that 
invites user participation.  
 
The Music industry media has suggested the idea of an ‘interactive album’ 
could help save the recording music industry (Buskirk, 2009) but has 
provided little evidence as to how exactly this might work.  
 
The purpose of this proof of concept was to design and create a new 
interactive music release format that is tested on a sample of users to 
understand what factors might be critical to audience engagement. The idea 
for an interactive music release format proposes that instead of releasing a 
song on a CD or as an MP3, the artist arranges a song for a multi–track 
application (like a mobile app). This app then allows the audience to create 
their own versions of the song. This will allow the audience to co-create with 
musicians and participate instead of passively consuming music.  
 
In order to achieve this purpose the study firstly identifies the principles that 
have emerged through the remix traditions of dub, electronic and hip-hop 
genres and, secondly, examines whether audiences will interact with these 
principles. Finally, the study investigates the potential implications this new 
mode of production might have for artists.  
 
The results of this study show that the audiences tested would interact with 
applications that implement remix principles as part of a music listening tool. 
It also showed that 95% of participants enjoyed using the app. Participants 
also valued this format and would pay an average of $2.55 for an application 
containing one track or single.  
 
 Interactive Music Formats – Will Audiences Interact? iii 
The thesis argues that recorded formats of music are emerging into fluid 
forms and that future music products could include participation as a basis. It 
calls for further studies into effects on artists and music production as well as 
cultural business models based on participation.  
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Chapter 1: Introduction 
Digital technologies have bought a new set of issues to musicians and the 
music industry, transforming potential income streams and the traditional 
recorded music market. Changes in consumer and fan behaviour in online 
environments and market decline due to internet file sharing brings a 
corresponding need to reassess the way in which recorded music is 
presented to audiences. “[T]he music industry is itself just one sector with a 
business model radically disrupted by the ever increasing interconnectivity 
and voice of those who were once easily categorized as audiences, markets 
or customers.” (Baym and Burnett, 2009, p.3) 
 
These changes have been well documented in academic literature; however, 
outcomes and solutions remain unresolved. Many scholars see these 
changes as having positive benefits for consumers and musicians (Giesler 
and Pohlmann, 2003, Hughes and Lang, 2006, Sen, 2010), In contrast, 
Clemons, Bin and Lang (2002) analyse the vulnerability of the music industry 
and suggest recording companies find ways to increase protection of artist’s 
copyright as a core business activity. 
 
The dominant discourse surrounding participation, co-creation, product 
usage and music consumption, highlights the need for research on future 
recorded music release models based on participation and interaction 
instead of passive consumption. “Using digital editing resources, consumers 
increasingly modify cultural products to their personal tastes, often in an 
ongoing, continuous process” (J Hughes, K Lang, 2006).  There is a 
significant gap in research on user behaviour patterns, benefits and 
successes for artists as they might relate to formats beyond the realm of mp3 
downloads, compact disk and vinyl.  Wikstrom (2012) argues, “that 
increasing the economic value created from recorded music is based on 
context rather than ownership”.  
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Indications of how audiences might interact within this new market can be 
drawn from the following literature; remix culture (Arroyo, 2008, Knobel and 
Lankshear, 2008, Hughes and Lang, 2006), Montouri’s (2010) views on 
emergent creativity, Brun’s (2006, 2009) work with user-led innovation and 
Baym’s, (2007, 2009) work on fan behaviours.  
 
Interactive /context based music services are emerging as the music industry 
transforms. MPEG has standardized a similar format creating the IM AF 
(Interactive Music Application Format). Jang, Kudumakis, Sandler and Kang, 
(2011) envisage that “this new concept of digital music content will dominate 
over the next generation of music services.” 
 
The study contributes to knowledge by providing empirical validation and 
artistic approaches to a new format of music. Focused research on new 
models for recorded music releases is needed to determine the viability and 
potential uptake of a release format that invites user participation. There is no 
research that shows the likelihood of such interaction, or if there is 
interaction, if consumers are likely to participate, and further, how this 
interaction might occur. There is also little research to suggest how an artist 
might approach creating a work for an interactive / context based music 
format. 
 
The Music industry media has suggested the idea of an ‘interactive album’ 
could help save the recording music industry (Buskirk, 2009) but has 
provided little evidence as to how exactly this might work. 
 
The aim of this pilot study is to test the willingness of audiences to engage in 
interactive music release formats. It will do this by building a prototype 
interactive music mixing application, test levels of engagement across a 
sample user group, and investigate the implications it may have for artists. 
 
This chapter outlines the background (section 1.1) and context (section 1.2) 
of the research, and its purposes (section1.3 and 1.4). Finally, section 1.5 
includes an outline of the remaining chapters of the thesis. 
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1.1 BACKGROUND 
“Future music products will need to adopt a platform-agnostic world view that 
encompasses powerful and social interactivity to empower consumers to 
create their own unique experiences.” (Mulligan et al., 2009) 
 
As a recording artist, composer and project manager with a keen interest in 
technology I want to explore the new digital formats and forms of music while 
encouraging audiences to be more creative and experience music in a new 
way. My original idea is to create a new form of song writing and music 
distribution, where the audience can personalize a piece of amorphous music 
by creating a unique version of a song within parameters the artist sets. This 
music distribution pilot is designed to inspire new ideas and develop new 
ways to monetize recorded music through the creation of “future music 
products that blend interactivity, multimedia, multiplatform, convenience, and 
social to create something totally new.” (Masnick, 2009)   
 
I planned to produce a series of musical works mashing genres into 
amorphous works that require the listener to interactively remix the song, 
creating a unique track each time it is heard. I envisaged using a large range 
of instrumental, melodic, percussion and vocal tracks to create the available 
remix samples and stems1. The listeners thus become part of the band, able 
mix and mash tracks together, thereby creating their own version of each 
song. 
 
1.2 CONTEXT 
This research aims to address a context where the traditional recorded music 
market has declined due to internet file sharing and a corresponding need to 
reassess the way in which recorded music is presented to audiences.  
                                            
 
1 Stem-mixing is a method of mixing audio material based on creating groups of audio 
tracks and processing them separately prior to combining them into a final master mix. 
Stems are also sometimes referred to as submixes, subgroups, or busses. Wikipedia 
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The idea for an interactive music release format proposes that instead of 
releasing a song on a CD or as an MP3, the artist arranges a song for a 
multi–track application (like a mobile app). This app then allows the audience 
to create their own versions of the song. This will allow the audience to co-
create with musicians and participate instead of passively consuming music.  
 
1.3 PURPOSE 
The study firstly identifies and articulates the principles that have emerged 
through the remix traditions of dub, electronic and hip-hop genres and 
secondly examines whether audiences will interact with these principles. 
Finally, the study investigates the potential implications this new mode of 
production might have for artists. 
 
In order to achieve these aims, a new interactive music release format has 
been designed, created and tested on a sample of users to assess audience 
engagement and to understand what factors might be critical to it. These 
factors may be age, gender, technological literacy, socio-economic status, 
level of musical literacy and skill, and past music consumption practices.  
 
The study aims to provide a proof of concept and data analysis from a pilot 
study of music fans.  It also aims to encourage artists to experiment with this 
new mode of production and provide a basis for the research community to 
conduct further studies into interactive music release formats. 
 
1.3.1 Research questions 
1. Will audiences interact with applications that implement these 
principles as part of a music listening tool?  
2. What factors might influence the level of engagement and interaction?  
3. What kinds of interactions are observed that might inform subsequent 
design revisions? 
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4. Are the core performance mixing principles that have emerged 
through remix traditions in dub, electronic and hip hop able to be 
translated to other forms of music?  
5. What are the potential implications for artists? 
1.4 SCOPE 
The scope of this study is to conduct an initial investigation into the readiness 
of audiences to engage in interactive music formats and to record the ways 
in which they choose to interact. The study also examines the implications of 
these results for musicians. Such a study has never been completed.  
 
The study is not an investigation into interface design per se. That would be 
premature, given that there has been no systematic study to date that 
establishes the readiness of audiences to interact with released music. For 
this reason, the user interface was designed to be as simple and transparent 
as possible, to allow audiences to interact with the music at the simplest 
level. 
 
Once initial understandings of audience interaction have been gathered 
through a study of this kind, then it would be possible to undertake 
subsequent studies into different approaches to interface design. Questions 
of Human Computer Interfacing (HCI) are thus beyond the scope of the 
thesis, as they are built around known parameters about how a user might 
want to interact with the material.  
 
1.5 THESIS OUTLINE 
The structure of this thesis is as follows; Chapter 2 outlines the key literature 
and provides a detailed context review of prior relevant musical work; 
Chapter 3 details the research design and methodology; Chapter 4 outlines 
the creative practice research component of the study and presents insights 
based on reflective analysis; Chapter 5 outlines and analyses the results 
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from data collected through a pilot user study; and finally, Chapter 6 details 
the conclusions and opportunities for further research. 
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Chapter 2: Literature and Context 
Review 
This part of the study firstly identifies the principles that have emerged 
through the remix traditions of dub, electronic and hip-hop genres and, 
secondly, examines whether audiences will interact with these principles. 
Finally, the study investigates the potential implications this new mode of 
production might have for artists. 
 
Positive audience reactions to games like ‘Guitar Hero’ and ‘Sing Star’ 
suggest there is opportunity for interactive platforms to be developed beyond 
games contexts, for original music releases. However, without systematic 
research there is no direct evidence to confirm this. This study explores this 
possibility through the creation of a multi–track application that allows the 
user to interact and customise a piece of music within the parameters set by 
the artist. This represents a significant departure from the model of creating 
and releasing finished linear audio tracks for consumption by audiences.  
 
There is currently limited academic literature on interactive music release 
formats, yet the existing literature on digital culture, changes in media 
consumption, interactivity and personalization is pertinent to this topic and, 
as such, worthy of review. 
2.1 DIGITAL CULTURE AND THE TRANSFORMATION OF THE MUSIC 
INDUSTRY 
Changes in technology and communication have transformed the music 
industry (Bockstedt et al., 2006). New technologies in music production have 
made recording inexpensive and more accessible for artists and the general 
public. The digital format of recorded music has changed the way it is 
consumed and distributed. The internet has also changed this landscape, 
through peer to peer networks (P2P) social networking and web 2.0, virtual 
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communities, personalisation, access to global markets and knowledge 
accessibility.  
 
The music industry’s ‘value chain’, artists creating and producing copies of 
their works as a physical music product, has persisted into the information 
age and music products have secured their digital form (Baym, 2007, 
Bockstedt et al., 2006, Bruns, 2009, Clemons et al., 2002). However, this 
digital format has not only enabled access to free music files (via P2P 
networks) but consumers can transmute, unbundle and remix the music, with 
the help of new technology and easy to use production interfaces. 
Consequently, the traditional revenue models have been removed, 
completely transforming the music industry’s value chain (Clemons et al., 
2002). These changes have been well documented in academic literature; 
however, the outcomes and solutions remain uncertain. Some scholars see 
these changes as having positive benefits for consumers and musicians 
(Giesler and Pohlmann, 2003, Hughes and Lang, 2006, Sen, 2010). In 
contrast others such as (Clemons et al., 2002) analyse the vulnerability of the 
music industry and suggest that recording companies need to find ways to 
increase the protection of artist’s copyright as a core business activity.  
 
These changes can also be represented in relation to music distribution 
consisting “of three models, namely the ownership model, the access model 
and the context model” (Wikström, 2012). In summary the ‘ownership model’ 
has dominated the last century with the sale of recorded music on formats 
like CDs, records and tapes. The ‘access model’ refers to the rise of online 
subscription based music services like Spotify where music is consumed 
usually via internet streaming.  A ‘context model’ enables audiences to “do 
things with music” (Wikström, 2012). Wikstrom argues that “increasing the 
economic value created from recorded music is based on context rather than 
ownership”. 
 
The potential and historical innovations in the digital music product need to 
be reviewed in this context. Transmutability is “the technical capability to 
easily change cultural content products that are encoded as digital 
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data”(Hughes and Lang, 2006). Hughes and Lang provide a theoretical 
framework for digital cultural products and transmutability:  
 
Consumer led digital transmutations; unbundling, re-bundling, portability 
and distribution, personalization and edit/re-editing.  
Producer led transmutations are classified as re-contextualization, 
extension, recombination / remixing / sampling.  
 
The term transmutability as well as the provided framework, has become an 
important tool formalizing key terminology.  
 
Compositional possibilities for the direct manipulation of recorded sound and 
music can be traced back to 1948 when Schaeffer coined the term musique 
concrete to describe the process of “composing with materials from an 
existing collection of experimental sounds” (Paul, 2003). This example 
highlights the possibilities for taking existing files and remixing them.  
 
As technology developed, so did this concept of remixing. Jamaican dance 
hall culture in the 1960s was a producer-led movement that created re-
arranged ‘dub’ versions of popular Jamaican music tracks (Arroyo, 2008). 
Artists like King Tubby and Lee Scratch Perry scratched records and cut tape 
to produce samples and loops (Arroyo, 2008). This technical process 
required expert skills and expensive tools. The dub movement later inspired 
hip hop and electronic genres, which are entirely “premised upon the notions 
of sampling and remixing” (Hughes and Lang, 2006 p.16). Importantly, this 
was a street-led movement resulting in artists adapting B-sides, versions or 
extended remixes thereby changing recording methods for their audiences 
who could then sample their music. The literature on the history of the remix 
is important to review for this current study. Firstly, it gives an understanding 
of the creative and technological path from producer-led remix to 
consumer/user/fan-led transmutation and, secondly, it highlights the historical 
theme that artists constantly adjust to suit the demand of consumers. 
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The concepts at play in remix culture have been widely explored.  Key 
authors include: Arakji (2007), Hughes and Lang (2006), Lessig (2004), Lang 
et al. (2007), Lang et al. (2009), Knobel and Lankshear (2008). Hughes and 
Lang (2006) suggest that the re-use and combination of cultural products 
within an open source context will create significant economic value, 
innovation, creativity and growth in the cultural industries. However the 
“[i]ncumbents in the industry have not yet fully adapted to this paradigm shift” 
(Hughes and Lang, 2006, p.5) and digital products are still being delivered as 
if they were fixed goods expecting the audiences to just “passively consume” 
(Hughes and Lang, 2006). 
 
The excitement around remix culture is underpinned by the impediments of 
rights management. For instance, copyright restrictions do not currently allow 
for the legal transmutability of music products that are not the property of the 
remixer (Clemons et al., 2002) and many consumers run the risk of being 
sued by copyright owners for participating. This has led to a large amount of 
literature on emergent copyright options for the information / digital age. 
Creative Commons, a new licensing framework created by Lessig (2004), 
addresses these issues partly as a response to remix culture and the 
changes in the consumption and use of media. Although this form of 
copyright has not been widely accepted by the music industry, it does 
provide valuable options for producers and has been widely accepted within 
the open source movement. The release format this current study uses will 
need to be analyzed separately through the lens of rights management in 
order to ensure its viability for commercial exploitation. 
  
These digital cultural products and historical movements have presented 
unresolved challenges for the music industry. The ideas of consumer-led or 
producer-led transmutability and context-based formats are an essential 
foundation to this research, which aims to merge extension, personalization 
and editing to create customized song versions.  
 
The key literature above addresses the impediments to the digital product 
and challenges for copyright holders, who have lost a high percentage of 
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their production revenue through the digital product and peer-to-peer (P2P) 
networking. The literature also provides ideas of the future possibilities for 
the digital product, such as ‘transmutability’ and ‘context models’ leading to 
economic and cultural growth due to consumption changes within the cultural 
industries.  
2.2 CONSUMPTION CHANGES 
“Web 2.0 represents a blurring of the boundaries between Web users and 
producers, consumption and participation, authority and amateurism, play 
and work, data and the network, reality and virtuality” (Zimmer, 2008)  
 
“[T]he music industry is itself just one sector with a business model radically 
disrupted by the ever increasing interconnectivity and voice of those who 
were once easily categorized as audiences, markets or customers” (Baym 
and Burnett, 2009, p.3). Examining literature surrounding these fundamental 
changes is key to exploring emerging patterns in consumer behaviour. The 
paradigm of “cultural and societal participation and economic production in 
developed nations” is shifting (Bruns, 2006, p.1). The industrial age saw the 
separation of producers and consumers, which has been the way the music 
industry has operated since its first commercial release 100 years ago. Bruns 
(2006) describes this shift in the consumer / producer relationship tracing 
back to the 1970s when Toffler coined the term “prosumer” (Toffler, 1970). 
This was followed by the “Pro am” concept – Professional / Amateur 
(Leadbeater, 2005) and J.C. Herz “harnessing the hive” (Herz, 2005). With 
the emergence of web 2.0 and the democratization of production tools the 
gap between the consumer and producer has increasingly become blurred. 
Consequently many people are participating online as both users and 
producers, which Bruns defines as “Produser”. He also defines “produsage” 
as “the collaborative and continuous building and extending of existing 
content in pursuit of further improvement” (Bruns, 2006 p.2).  
 
Similarly, “The Future Competition” by the authors Prahalad and Ramasway 
present the emerging role of the consumer - from passive recipient to active 
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co-creator. Consumers are now informed, connected, empowered and active 
(Prahalad and Ramaswamy, 2004) and consequently have more power in 
the market than ever before. Prahalad and Ramaswamy provide an 
alternative to traditional market models, “armed with new tools and 
dissatisfied with available choices, consumers want to interact with firms and 
thereby co-create value” (Prahalad and Ramaswamy, 2004). Banks and 
Humphreys (2008) believe the consumer changes to co-creation and 
produsage will bring to “commercial business models, may well result in open 
innovation structures and change our understanding of what markets are”  
(Banks and Humphreys, 2008, p.416).  
 
Although this newly perceived consumer power may be revolutionary for 
users and consumers, Zimmer (2008) highlights a “set of unintended 
consequences”. He lists these negatives as;  
 
“The increased flow of personal information across networks, the 
diffusion of one’s identity across fractured spaces, the emergence of 
powerful tools for peer surveillance, the exploitation of free labour for 
commercial gain, and the fear of increased corporatization of online 
social and collaborative spaces and outputs” (Zimmer, 2008, p.1). 
 
Increasingly users are sharing information, creativity, tastes and individuality 
with friends across public networks. This raises serious concerns in relation 
to privacy and data, as well as concerns of the corporatization of interactions 
and control of content by governments and corporations. Importantly, the 
notion that indie artists and audiences are generally underpinned by an anti- 
corporate indie ethos, makes these unintended consequences as highlighted 
by Zimmer, a keypoint for this current study. This ethos, having its roots in 
the post punk movement, would have experienced much resistance if it had 
been corporatized. Therefore one can assume a key ingredient for this study 
is to establish authenticity and integrity around the arrangements between 
co-creators and produsers that is unmediated by corporate entities.  
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Clearly the ideas around ‘co-creation’, ‘produsage’ and fan artist relationships 
give a clear indication that users’ needs and behaviours are leaning towards 
collaboration and participation. The literature further suggests that new 
business models in the information age need to evolve and encompass users 
at their core. However given the collapse of industry models there is a lot of 
pressure to regulate and control within the online environment. Battlegrounds 
have emerged on web platforms like YouTube, which has become a 
contradiction to the responses around fan uses of music, with incidences 
occurring such as the deletion of accounts by licensed copyright holders. 
Here, the internet as an unresolved space, displays the tensions between 
fans, social media spaces and copyright models. 
2.3 INTERACTIVITY 
“The music industry is shifting from an ownership model via an access 
model further towards a context model. In other words, economic value 
is increasingly created by providing the audience with tools which allow 
them to “do things” with music rather than providing the audience with 
basic access to music” (Wikström, 2012 p.15). 
 
The music industry media has made claims the idea of the ‘interactive album’ 
could help save the music industry (Buskirk, 2009) but provides no evidence 
to this effect.  The literature on interactivity within music largely addresses 
electronic music. Hence, it is important to also consider literature addressing 
user-led innovation and interactive releases of other cultural products to 
explore audience behaviours within a similar context. 
 
Users interact for many reasons. Baym and Burnett (2009) concluded that 
“fans value spreading the pleasures they have enjoyed and building 
relationships with others in their (often intersecting) on and offline 
communities more than they value cash”. They also value the “social status 
and influence these practices enable them to attain” (Baym and Burnett, 
2009 p.23).  Furthermore Giesler and Pohlmann (2003) suggest the internet 
has enabled consumers to develop “autopoetical processes” (Giseler and 
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Pohlmann, 2003, p.2) enabling them to self create and organize themselves 
against modern society’s conviction to inclusion. These key studies on 
interactivity point to the fact that users are motivated to interact for many 
reasons, including social, status building and individualization. 
 
Interactivity is not a new concept in the cultural industries, interactive movies 
had a short life span in the mid-1990s but the media claimed they lacked 
strong storylines and were seen as merely a novelty (Pearce, 2002). In 
contrast and more recently, Lessard (2009) discussed the computer game 
‘Fahrenheit’ as proof that the interactive movie format is not dead and could 
become a popular game format in the future. Similarly, adventure style 
interactive computer games have been highly successful with audiences, 
where “the player is more engaged in a game like experience” (Pearce, 2002 
p.2). Pearce stresses that for audiences to interact there must be an element 
of play. She claims the most successful games are those that allow the 
player to be the co-author “thereby challenging the traditional concept of 
‘author’’’ (Pearce, 2002 p.8).  
 
Gaming and music audiences have merged through the creation of music 
games like ‘Guitar Hero’, ‘Sing Star’ and ‘Beaterator’ resulting in a “new 
breed of musical talents that enjoy music in a more artistic way than before” 
(Peerdeman, 2010). However, Scott Snibb, developer of the Biophilia app 
(the first interactive album by artist Bjork), when discussing past projects 
states, “we were trying to find creative, open-ended ways to interact with 
music that weren't turning it into a game. Guitar Hero pigeonholed music into 
the same idiom as a normal game, trying to get a score. You don't get a 
score using Pro Tools, right?" (Dredge, 2011 p.1). 
 
Montuori (2010) discusses a creativity emerging around participatory games 
like Beaterator and Garageband software “where individuals share their own 
music”. This highlights the changes in creativity from being a personal 
experience to a collaborative and participatory exchange (Montuori, 2010). 
On the other hand, Arakji (2007) suggests that game users are generally 
more acquainted with technology and tools to manipulate digital forms than 
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most music users, which she attributes to the music industry’s reluctance to 
explore the consumer – producer collaboration because of copyright 
restrictions.  
 
It can be observed that fan videos, mainly centered around the YouTube 
platform, are firmly implanted in guitar and indie music, illustrating the 
emerging hybridization of indie music and its receptiveness to digital 
technology. User-led innovation on Youtube is a well-documented area of 
literature. Here, consumer created fan videos highlighting indie audiences’ 
desires to interact with songs they like.  
 
There have been a number of interactive music services that have emerged 
during the music industry’s transformation. MPEG has standardized this 
format creating the Interactive Music Application Format (IM AF) (Inseon et 
al., 2011). Jang, Kudumakis, Sandler, Kang, (2011) envisage that “this new 
concept of digital music content will dominate over the next generation of 
music services”. 
 
The standardized form IM AF is comprised of  
 Multiple audio tracks: representing music (e.g, instruments and/or 
voices) 
 Groups of audio tracks: a hierarchical structure of audio tracks ( e.g., all 
guitars of a song can be gathered in the same group) 
 Preset data: predefined mixing information on multiple audio tracks 
(e.g., karaoke and rhythmic version) 
 User mixing data and interactivity rules: information related to user 
interaction (e.g., track/group selection and volume control) 
 Additional media data: that can be used to enrich the users interaction.. 
 Metadata: data used to describe a song, music album and artists. 
(Inseon et al., 2011 p.151)  
  
There is no research or literature that shows if, how, and which consumers 
might interact with an IM AF format. There is little guidance too on how artists 
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might create a work for in IM AF format.  
 
The literature surrounding the artistic processes of interacting with audiences 
(Tanaka, Tokui and Momeni, 2005) informs an important study on two 
collaborative musical projects, these being CC (Creative Commons) Remix 
and a collective mixing environment called Malleable Music places. The 
authors on these projects found:  
 
The act of authoring for such systems requires the artist to conceive of 
open forms that nonetheless articulate his (or her) original creative 
vision, that become an act of creative expression all while letting go of 
absolute control, and forsaking making a frozen art object (Tanaka et 
al., 2005 p.197). 
   
By looking at artists’ structures as shared processes there is the possibility of 
new forms and formats that are not just “empowering the audience but 
sensitizing the artist to a new set of responsibilities” (Tanaka et al., 2005 
p.197). As a consequence, new technologies and methods of distribution 
give artists the power to not only create and self-distribute but completely 
reinvent the current form and formats of production to which they were 
previously bound. 
 
There are many examples of musicians that are exploring the above 
concepts. In 2004 Fat Boy Slim and BBC Radio 1 held a remix competition 
where audiences could remix a track online via an online flash-based web 
application (Fat-Boy-Slim, 2004).  
 
Wikstrom (2012) illustrates the following three examples, “Swedish pop artist 
Robyn has created an online-based rhythm tool for her album Body Talk that 
invites fans to play with sounds and images in collaboration with other 
fans”(Wikström, 2012 p.15). Imogen Heap has “invited her fans to remix her 
music with the promise that the remixes will be released as an album” 
(Wikström, 2012) and finally Bjork’s album Biophillia was released as an app 
for iPads and iPhones. The app allows the “audience to create new sounds 
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and rhythms and to explore Bjork’s visual and musical world” (Wikström, 
2012). Wikstrom (2012) also refers to other possibilities offered by tablet 
computers with the sheer amount of applications sold “not for listening to 
music but for making and playing with music”. Wikstrom concludes his paper 
with a call for studies that “measure the value generated by context-based 
music services” (2012, p.18). 
 
Interactive iPhone applications4 are an example of a new format. There 
currently appears to be little literature on music applications on phone 
platforms but Arrasvuori and Holm (2007) believe mobile phones and 
portable MP3 devices have the capacity to “enable rich interactivity”, 
although they also state that this new media capacity has not been fully 
explored and exploited (Arrasvuori and Holm, 2007). Within their study they 
look at four design examples of interactive music mixing mobile applications, 
Disc Jockey (DJ) mixing, ‘DJ mini’, ‘Group Collaborations’ and ‘midi 
jamming’. These relatively new applications were created in 2001-2003 and 
Arravuori and Holm believe newer applications like Music DJ and Magix 
Mobile Music Maker, although superior in design, still have the same issues 
of low quality midi files and fall-outs. They conclude that these concepts need 
to be updated with recent technologies and tests need to be conducted on 
users. They recommend further research on artistic and commercial 
implications, to explore avenues such as whether people want to remix 
existing songs, jam in collaboration or make their own music with online 
applications. 
 
There is a vast amount of literature surrounding the field of interactivity in the 
cultural industries especially within interactive gaming (Cover, 2004, 
Montuori, 2010, Pearce, 2002). The combination of music gaming, remix 
culture, user-innovation and emergent creativity illustrate the evolving trends 
of consumers/audience/users to interact creatively. One could further predict 
that audiences may want to participate with an interactive music release so 
they can differentiate their individualism from other users/fans as well as 
share with their own networks. 
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It is also important to note the literature points to the success of interactive 
gaming being dependent on the elements of play and co-authorship (Pearce, 
2002). This raises the question as to whether this concept could be 
transferred to other cultural products. For instance, patterns are emerging 
around the growing popularity of the interactive movie due to combining with 
developments of the interactive gaming industry and the emerging changes 
in cultural product consumption.  As a consequence the ‘interactive music 
application format’ or IM AF now has the potential to also be popular with 
audiences. 
2.4 PERSONALISATION AND CUSTOMISATION 
The emerging concepts of personalisation and customisation within the 
online environment need to be also considered for this review, due to the 
current study’s focus on a personalised version of an artist’s song as one of 
its outcomes. 
 
Literature surrounding personalisation within the semantic web is largely 
growing in popularity. Academics in the field are widely claiming the semantic 
web will be the next major development of the internet (Henze and Krause, 
2006). It is important to note that within this new and emerging area of 
research the term personalisation can be confused as it is used in various 
studies of internet culture. 
 
(Nunes and Kambil, 2001) distinguish personalisation and customisation 
stating that personalisation uses artificial intelligence and customisation 
follows the users instruction. In contrast, J Hughes, and K.R. Lang (2006, p. 
14) define personalisation as “[u]sing digital editing resources, consumers 
increasingly modify cultural products to their personal tastes, often in an 
ongoing, continuous process”.  
 
Personalisation services, devoted to music recommendation, are gaining in 
popularity. For instance the literature suggests the way music is being sold is 
evolving to incorporate music services driven by the “mass customisation 
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principle; i.e. recommendation services with different personalisation 
functionalities.” (Katsma, 2010, Celma and Lamere, 2008).  
 
Personalisation and customisation are key concepts currently attracting a 
large amount of academic attention. Although these concepts are emerging 
and varied, internet and consumer trends are pointing to more personalised 
online experiences and customisable products, opening up new possibilities 
for the artist.  
2.5 CONCLUSION 
Digital cultural products have significantly changed the way we consume 
music, presenting unresolved and ever-evolving challenges for the music 
industry. They have allowed consumers to experience music in new ways. 
This emerging active consumer is placing demands on artists and industry to 
create flexible formats that allow consumer-led transmutability, therefore 
causing emerging literature to re-evaluate the current rights-management of 
music. 
 
The hype surrounding participation, co-creation, produsage and other key 
literature highlights the need for research on future business models based 
on participation and interaction instead of industrial production models. There 
is also a significant gap of research on user behaviour patterns, benefits and 
successes for artists and methods of monetization with regard to these new 
models.  
 
Indications of how audiences might interact within this new market can be 
drawn from the following literature;  
 
 Remix culture (Arroyo, 2008, Knobel and Lankshear, 2008, Hughes 
and Lang, 2006)  
 Emergent creativity (Montouri 2010) 
 User-led innovation (Bruns 2006, 2009) 
 Fan behaviours (Baym 2007, 2009). 
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Indie guitar based fan videos on YouTube and the hybridization of gaming, 
electronic and indie audiences are also key indicators that audiences are 
becoming more receptive to technology. 
 
The concepts of remix culture within the dub, electronic and hip hop 
movements, combined with research on distribution changes, consumption 
changes, technology and user trends show the need for and possibilities of 
an interactive music release format. As discussed, formats are beginning to 
emerge, however they have been marketed to electronic audiences already 
familiar with this technology where the music is always an electronic 
quantized loop-based form.  There is clearly the need for an all-inclusive 
platform.  
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Chapter 3: Research Design 
This chapter details the research design that has been developed to achieve 
the aims and objectives outlined in section 1.3 of Chapter 1. The purpose of 
this project is to provide a proof of concept by designing and creating a new 
interactive music release format that is tested on sample of users to 
understand what factors might be critical to audience engagement.  Section 
3.1 describes the methodology used in this study and the research design; 
section 3.2 discusses the participants in the study; Section 3.3 details and 
justifies the instruments used; Section 3.4 outlines the timeline and 
procedures for the two stages of the study; Section 3.5 details the approach 
taken to analyse the data; and finally, Section 3.6 outlines the ethical 
considerations and its limitations. 
3.1 METHODOLOGY AND RESEARCH DESIGN 
3.1.1 Methodology  
The study used an emergent research approach that consists of two phases. 
Phase one used research led practice. The output produced was a series of 
music works / experiments and a version of an interactive music release 
format, to be used for audience testing. Throughout the development of this 
creative project, insights and reflections (Smith and Dean, 2009) were made 
based upon  the following research questions (1) the possible translations of 
the mixing principles from remix culture into other forms of music and (2) the 
possible effects this format may have on artists and the artist process.  
 
The second phase used a mixed method approach. The interface and 
creative work developed in phase one were used as the basis for pilot user 
testing via a concurrent qualitative and quantitative research design 
(Creswell, 2009). This consisted of session based testing with audience 
participants, including observation, an online survey and an audio recording. 
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This phase of the research was designed to address the following user 
focused research questions; 
 
1. Will audiences interact with applications, which implement these    
principles as part of a music listening tool?  
2. What factors might influence the level of engagement and 
interaction? 
3. What kinds of interactions are observed that might inform 
subsequent design revisions? 
 
Literature supports the theory that audiences might interact with an 
interactive music application format as a music listening tool but there is no 
direct literature supporting this claim, highlighting the need for empirical 
validation. This phase collected a combination of qualitative and quantitative 
data, which was used to find themes and possible hypothesis. 
 
 
Figure 1 – Research Phases 
3.2 RESEARCH DESIGN 
During the first stage of the study the researcher / artist which in this case 
was myself was placed at the centre of the research, analysing secondary 
data then putting ideas into practice using digital media and music principles 
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(Smith and Dean, 2009). The creative practice involved building a number of 
trial interfaces to test and experiment with while composing, recording and 
arranging works that would work within this new interface format. During this 
process the researcher /artist made note of reflections, processes and ideas. 
The outcome of this process is provided in Chapter 4, which outlines the 
three stages in development. By taking a bricoleur approach the researcher / 
artist was able to directly access potential effects this may have on artists 
and their practice.  
 
The second stage of the study used a mixed method approach. Primary data 
from participants (or music audiences) was collected via session based 
testing. Section 3.3 provides further details of the participants that took part 
in the study. Participants used the interactive music application format 
developed in phase 1 to mix a version of the song One Drop (Redhead, 
2011). Data was collected using participant observation, an online survey, 
and an MP3 containing a remixed version of the song produced by each 
participant.  
 
This project addresses large-scale, unprecedented disruption in the recorded 
music industry caused by the internet and the direct challenges it has 
presented to traditional modes of music production and distribution. This is a 
huge economic issue with significant flow on impacts for artists, companies 
and audiences.  As a result, the survey has been designed to obtain an 
overview of the necessary variables that may affect the participants’ 
interactions with the interface and the perceived viability of the interface 
model in a music consumption marketplace. Longhurst suggests, “a range of 
different aspects of everyday life…intertwine in the production of a wide 
range of interacting audience behaviours” (Longhurst, 2011). To this end, 
variables that may influence the results of the interface testing have been 
included in the survey design including; demographic information, income 
data, music consumption practices, fan behaviour, musical taste and 
experience, technology experience, and online behaviours. 
 
 34 Chapter 3: Research Design 
In order to gain insights into audience engagement and music consumption 
preferences it is necessary to ask some potentially sensitive survey 
questions that address the primary cause of the disruption of the recorded 
music industry to understand how these may have a bearing on the object of 
study. Illegal internet file-sharing has been identified as the major causal 
factor in the decline of the recorded music market (IFPI, 2012) and so it is a 
central question in respect of consumption practices. Stringent measures 
have been taken to ensure no participant can incriminate him or herself by 
providing an honest response to this question. This question allows the study 
to look for correlations in the potential market worth and thus viability of the 
adopted approach based on the variables of how much music participants 
consume legally and illegally. In this context the benefits clearly outweigh the 
risks around this question and it would be difficult to draw effective 
conclusions in this area if it were not asked. Furthermore, as the file sharing 
of music is seen as a social practice, it may be reflective of a desire on the 
audience’s part to engage in an increasingly participatory manner with 
recorded music more broadly.  
 
Income information is critical to establishing a participant’s demographic 
status and to perform correlations between a participant’s desire and 
capacity to purchase recorded music in the format under test. Such a 
correlation is essential to determining whether the format might have viability 
as a product and, in turn, be a fruitful site for further research and 
development. Questions around income are frequently asked in the context 
of music consumption practices. (Woodward, 2011) provides the following 
example “an individual's level of spending on going to live music concerts 
might be explained by a range of factors such as discretionary income, the 
time available for leisure, and proximity to live music venues. With statistical 
analysis, the strength of these causal variables in influencing live-music-
event attendance can be calculated. The result is that researchers 
concentrate their analyses on the interactions of variables, deducing 
information about consumers and their patterns of consumption from these 
variables” (Woodward, 2011). 
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Observation 
The following observations were made during the session based testing; Did 
any participants find the interface hard to understand? What questions did 
they have? Were there any stand-out approaches for how they used the 
interface? This information will be documented so it can be correlated with 
the survey results. 
Audio Produced 
During the session based testing, participants spent 10-30 minutes using the 
interactive music application to customise and create their own version of the 
song One Drop (Redhead, 2011). The options available for participants to 
customise the song were based on the standardised form of an IM AF 
(Section 2.3, p. 15). These included multi track audio tracks which consist of 
different instruments, the ability to change the volume of each track / 
instrument, add effects and use panning to create a stereo mix. The MP3 
versions each participant creates will be analysed according to which stems 
were used, the overall mix of instruments, volume, effects and panning 
changes 
 
The interface has been designed with two levels to cater to users with a 
different technical skills. It is also hoped that user will learn the song via the 
interface and create more interesting versions 
3.3 PARTICIPANTS 
Given that the pilot study was not designed to generalize about how market 
segments might interact with an interactive music application formats but 
merely show proof of concept, a combination of convenience and random 
samples were used. It is hoped any results will encourage future studies in 
user interaction and behaviours using interactive music application formats. 
 
A sample group of 40 participants was selected. This sample group involved 
stratification to ensure there was an equal amount of males and females 
represented. Age group selection was based on research showing young 
people spend considerably more on digital music (BPI, 2013). (Purcell et al., 
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2010) show 79% of people aged between 18-29 use mobile applications and 
67% of 30-49 year olds. As this pilot study is testing music fans, participants 
will need to have seen a minimum of 5 live music gigs within the past 12 
months (BPI, 2013) to show they are active fans of music. Based on these 3 
stratification methods the participants were selected from individuals who 
volunteered an expression of interest in the study.   
 
 
Figure 2 – Sample group 
 
A Facebook advertising campaign was conducted targeting the Newcastle 
area and a poster put up at live music venues. A recruitment email was sent 
out to University of Newcastle student at the Conservatorium. Originally I had 
planned to randomly select interested participants but I received little interest. 
Participants were asked to sign a participation consent form to take part in 
the study by signing this form they also confirmed suitability based on the 
three stratification methods listed above. 
3.4 INSTRUMENTS 
The instruments used to conduct data for this study were self reporting 
during the author’s artistic practice, survey, observation and an audio 
recording.  
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The online software used to collect the data was Key Survey. “Key Survey at 
QUT is an official web-based survey creation and management system. It is 
freely provided to all QUT staff and Post-Graduate students” (QUT, 2013). 
This made it easy for enter and collect information. For the full survey see 
Appendix A 
 
The audio recordings were collected using a combination of software. 
Participants used the application TouchOSC on a supplied iPad to create 
and experiment with the One Drop IMAF create in phase 1. This interface 
sent OSC commands over a wireless network to a programed midi channel 
in Ableton Live (Music sequencer and digital audio workstation software) 
thereby enabling a way to record the participants’ interactions with sufficient 
detail to examine which aspects of the interface they used, for example 
volume changes, in the final recording made.  
 
 
Figure 3 – One Drop software 
3.5 ANALYSIS 
The first stage of the study used research-led practice methods to develop a 
pilot interactive music application format. During this process there were 
many research and practice outcomes, which were reflected upon by the 
researcher. The cyclic nature of this process is reflected in the insights 
gained at each stage of development.  
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PHASE 2 
Phase 2 used a mixed method concurrent strategy. The quantitative data 
was weighted slightly higher than the qualitative data produced in relation to 
the research questions and was mixed by transforming data and combining 
the two databases 
 
The first step in analysing this data will be to check for errors, trimming and 
preparing data. Due to the collection of both qualitative and quantitative data, 
data transformation is required so both data sets can be analysed and 
reported (Creswell, 2009). All qualitative data will be quantified by a set of 
codes and themes. This will enable the comparison of survey data and the 
audio recording data produced. This will involve the coding the version of 
One Drop that each participant has recorded. The audio was recorded into 
the Ableton live session view and contains automation responses that were 
made by the participant during the recording.  
 
 Did they make changes to the track whilst recording?  
 Which instruments/stems did they use? 
 Did they use effects? 
 Did they pan any instruments? 
 Were there any mistakes in the recording? 
 Did the researcher, as the artist, like what they did? 
 
The audio will also be examined to find any interesting themes that were not 
anticipated before analysis. The themes and hypothesis developed during 
phase 1 of the research will also be used to analyse both the quantitative and 
qualitative data in the analysis.  
 
The results from the data collected via the session based testing will be 
presented to validate the study. They will also be combined in a number of 
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matrices presenting an analysis, which combines all forms of data collected. 
All statistical results were analysed using Excel. 
3.6 ETHICS AND LIMITATIONS 
This study had negligible or minor risk for the participants. There were three 
foreseeable risks associated with this study identified below, all of which 
have management plans in place.  
 
The potential risks were; 
 
1. The participant may feel scared they could incriminate themselves 
when answering the online survey question regarding illegal 
downloading. 
2. The participant feels uncomfortable disclosing their income. 
3. The participant is inconvenienced by the time taken to complete 
the session-based testing. 
 
To provide a base level of risk coverage, participants were fully briefed on 
the research procedure, time demands, the procedures for rendering the 
data non-identifiable and how data will be used. They were advised they 
were able to opt out of the study at commencement, or at any time 
subsequent to commencement. 
 
All data is non-identifiable. To ensure anonymity, each participant was 
located at a numbered computer and iPad workstation. If a participant used a 
portable computer they chose a random number as their workstation number. 
Participants were all numbered. The name of the participant was never 
asked in the research data collection process nor is there a table which 
correlates names with participant numbers. This ensures the participant’s 
complete confidentiality resulting in no data linking back to them.  
All data is password protected.  
 
Specific risk management procedures are as follows. 
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1. The participant may feel scared they could incriminate themselves 
when answering the online survey question regarding illegal 
downloading. 
 
Data is fully non-identifiable and participants will be informed of this prior to 
participating. This will reduce the likelihood to extremely low. 
 
2. The participant feels uncomfortable disclosing their income. 
 
Data is fully non-identifiable and participants were informed of this prior to 
participating. Participants were given an option to skip this question by 
responding with ‘do not want to say’. This reduces the likelihood to extremely 
low. The impact on the study is that incomplete responses to this question 
would need to be reported and may subsequently affect the capacity to draw 
conclusions about the viability of the model. This would not jeopardise the 
study, merely limit its capacity to draw conclusions around this aspect. 
 
3. The participant is inconvenienced by the time taken to complete 
the session based testing. 
 
The sessions took approximately one hour to complete and this was 
disclosed prior to participation.  The testing location was easily accessible 
and well sign posted. Participants received an ‘information for prospective 
participants’ form which clearly identified the time needed for the study 
before they confirmed their participation. They also received a $20 Wish 
voucher to thank them for taking part in the study. This reduced the likelihood 
to extremely low. 
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3.7 INTERACTIVE MUSIC APPLICATION FORMAT – RESEARCH-LED 
PRACTICE 
This chapter outlines the research-led practice component of this study. It 
provides reflections and insights via a structure of iterative creative practice 
cycles encompassing three distinct stages. These stages serve to inform the 
final prototype used in phase 2 of the study as a basis for pilot user testing.  
 
 
Figure 4 – Research Stages 
3.8 STAGE 1 
Following an in-depth context and literature review in Chapter 2, a further 
investigation was conducted into mixing games, formats and applications like 
the BBC Fat Boy Slim game (Fat-Boy-Slim, 2004)2 An initial alpha interface 
prototype was constructed. At this stage of the study, complex audio 
functionality was not yet available in the HTML 5 specification and there was 
limited web browser support. The HTML 5 development timeline stated that 
“it will be at least a decade before the evolving efforts are finalized, and it 
remains to be seen what parts will be implemented consistently across all 
                                            
 
2 see p. 17 of the literature review for more examples.   
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browsers” (Vaughan-Nichols, 2010). New browser based developments like 
PatternSketch (Webomatic, 2010) - a HTML5 and Javascript audio 
sequencer and drum machine - show the potential of HTML5 for this format, 
yet suffer from issues with the timing and synchronisation of audio.  Accurate 
and predictable audio synchronisation is an essential requirement for a real-
time mixing application.   
 
Given the limited scope of this study and lack of resources for accessing 
specialist computer programing expertise the alpha interface was designed 
with Adobe Flash software.  
 
The alpha prototype interface shown in Image 5 used stems from single Is 
This Your World?, released on the album Walking Home a Different Way 
(Redhead, 2008). This interface was used to test the creative process and 
gain insights for subsequent design iterations and to refine approaches to 
recording (see Appendix B for the Flash file). 
 
The stems were originally created for to allow a producer to remix alternative 
versions of the song for release as a B-Side3 or bonus track4. A producer’s 
approach may have been to cut up the existing stems, add effects, in 
addition to adding new instruments or samples. An informal survey of current 
online music making practices indicates that this is something an expert or 
amateur could do, or anyone with a basic knowledge of digital audio 
production software.  
 
Stems are routinely being released along with radio edits5, by artists across 
many genres of music, to encourage and enable fans or DJs to remix their 
songs. Trent Reznor and Nine Inch Nails have released many albums and 
singles since 2005 in this format via a specially focused website 
                                            
 
3 A B-side is the reverse side of a 45-inch single or the less important song on a single of 
EP. With the A-side being the strongest song. 
4 A Bonus track is a piece of music that is added to an edition of remake of an album, single 
or EP 
5 A radio edit is a version of a recorded song that has been modified or shortened for 
broadcast 
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www.remix.nin.com (Nails, 2013). This website also provides free downloads 
of simple remixing software. Other artists that have released stems include 
R.E.M (Elliott, 2008), Radiohead (Radiohead, n.d.), Kylie Minogue 
(SoundCloud, n.d.) and Beyonce (Pandora, n.d.). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 – alpha prototype interface, Is This Your World?, flash application screen shot 
 
STAGE 1 – RESULTS AND ANALYSIS 
 
This process yielded many insights to further develop and guide the study. 
Firstly it was apparent that advanced code needed to be created to allow the 
implementation of real time effects and output recording. The lack of 
resources for accessing specialist flash programing expertise led to the need 
to investigate alternatives to Flash for future development. 
 
Secondly, the alpha prototype interface provided only a restricted means to 
vary and interact with the audio, which ultimately would be limiting for 
creative expression. This was due to a combination of limited interface 
functionality and limited options within the musical stems, which were 
originally arranged and mixed for a fixed format. The only options for the user 
were to adjust volumes and create different spatial arrangements using 
panning.  Therefore these basic options limited the audience’s ability to 
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create unique versions of the song. With the inherent limitations in musical 
content it can be concluded there would be limited possibility of interaction 
and the interface and a new approach needed to be explored.  
 
The insights from Stage 1 suggested that there needed to be a 
reconceptualization of how best to approach the recording of stems so as to 
offer a greater range of creative possibilities to the user. The hypothesis was 
that the challenge would best be addressed by conceiving of the song 
arrangement as modular from the outset, rather than generating materials for 
a pre-conceived concept of a single ‘final version’ of the song. 
 
This conceptual shift in the approach to song arrangement highlights how 
this type of format might impact an artist’s writing and production processes 
in the event that interactive release formats become prevalent. It involves the 
creation of song stem components for a fluid format or open form (Tanaka et 
al., 2005), instead of a fixed format. It is this different method or approach to 
production, arranging and composing that must be explored in the next 
phase of study. 
3.9 STAGE 2 
Stage 2 involved experimentation in recording, composing and 
conceptualising raw arrangement materials to produce stems that might offer 
a greater range of creative possibilities. A new song ‘Falling Dream’ 
(Redhead, 2010) was created.  
Building on the insights gained from Stage 1, this song was specifically 
arranged and recorded with an interactive format in mind. The song was 
created with no set structure or arrangement and consisted of modular 
musical materials that were more broadly categorised as verse materials, 
chorus materials and bridge materials. This process of leaving the 
arrangement open differs significantly from traditional songwriting practices 
and approaches, which are heavily grounded in concepts of a definitive 
arrangement.  As such, to write in this manner an artist needs to think 
differently about how a song is conceived. An artist that finds it difficult to let 
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go of ideas of definitive song versions may not be willing to experiment with 
this format, or might find the writing process difficult.  
The first creative approach was the idea of recording three different versions 
of a song and then mixing them together. For example an acoustic laid-back 
version, grunge version and a dirty blues version.  
This approach was be explored and Falling Dream was recorded over two 
days at the QUT Creative Industries Gasworks studio. This was followed by 
five months composing, arranging and experimenting with producing this 
song for a fluid format. 
 
Whilst recording Falling Dream some immediate problems arose. Firstly the 
fact the song didn’t have a structure made it difficult to work with as each 
version recorded had a slightly different song structure, which when combine 
produced a shambolic effect. Secondly there was a key change, which made 
it difficult to construct melodic parts especially considering the lack of 
structure. Thirdly, given that remix culture emerges from electronica genres, 
most remix materials are tightly synchronized and quantized against a timing 
grid or a click track. From a stylistic point of view indie rock genres are 
characterised by more human, less quantized timings, reflecting the fact that 
most parts are recorded by humans (not machines or sequencers) and thus 
reflect and contain a range of timing ‘inaccuracies’. There is tension between 
the stylistic conventions of the indie rock genre and machine quantized or 
sequenced parts. 
The first recorded version comprised a grungy indie rock feel with acoustic 
drums, electric bass and electric guitar. The second recorded version was in 
an easy listening style. The drummer played a half-time drum feel for this 
version. Both versions were recorded to a click track at the same tempo to 
ensure a stable and consistent timing reference. Unfortunately both versions 
worked well on their own but the tracks from one version could not be 
successfully mixed with tracks from the second version The result was 
rhythmically disjointed and musically incoherent. There were also issues that 
arose from the fact that the drum parts were played by a human and so were 
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not perfectly quantized to a timing reference. This meant that there were 
small timing inaccuracies in each take. This was not an issue when the 
drums were used in the context of the version for which they were originally 
created and performed. Problems arose, however, when the two drum tracks 
were combined, as the rhythmic inaccuracies from each version contributed 
to a slightly chaotic, disordered drum texture. 
After this initial evaluation the drum parts were quantized but even through 
rigorous editing they were too different in dynamic levels and accents to work 
coherently together.  
The lyrics and vocal performance on Falling Dream were then experimented 
with using a process similar to Klangfarbenmelodie6. This approach involved 
splitting the lead vocal melody into two separated parts. The split was based 
on lyrical phrases identified that produced new meanings within the existing 
lyrics. For example in the chorus of ‘Falling Dream’ the lead lyrics are –  
‘I’m lost in a falling dream I’m hoping to find you soon’.  
The split melodic and lyrical parts created were:  
 
I’m ….         Falling          I’m hoping  (version1) 
 
      lost in a            dream                to find you soon.  (version 2) 
 
These two vocal parts needed to be sung in a way that ensured the timbre 
and pulse of the voice, when the combined, would fit together smoothly. This 
was needed in order to produce the original main melody seamlessly. 
 
To hear an example of this see Appendix C. This consists of three MP3s 
showing the two examples separately and then combining both tracks.   
 
If these split melodic vocal parts were presented as separate stems within a 
                                            
 
6 Klangfarbenmelodie “is a musical technique that involves splitting a musical line 
or melody between several instruments, rather than assigning it to just one instrument (or set 
of instruments), thereby adding color (timbre) and texture to the melodic line.” Wikipedia  
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mixing interface, the audience would have the ability to produce creative 
mixes by changing the lyrical content and melodic phrasing of the song. 
However, audiences and artists may find this concept challenging, due to the 
nature of story telling within a song. This reflection lead the researcher to 
question what the critical aspects of a song might be that make a song 
connect with a listener and how might these elements best be arranged in 
music produced for a fluid format format? A successful song usually relates 
emotionally with the listener and tells story or has a strong artistic statement.  
After experimenting and splitting the melody lines in the lyrics and instrument 
arrangements7, it was concluded that the piece was becoming too complex. 
Although this initial track was selected because it had no solid structure and 
artistic vision, this lack of structure and timing inaccuracies of the recordings 
resulted it becoming increasingly difficult to work with.  
 
In order to keep the concept of story telling within a song produced for a fluid 
format, inspiration was taken from the ‘Empire Duet’ by Rhythm and Sound 
(Sound, 2003). The first track has a male vocal and the second a female 
vocal. Each track sounds individually like a finished piece of music. When 
played in unison they slot together to produce a new fuller sound.  
 
In summary a new approach was needed with the aim of providing a variety 
of stems the audience can mix and manipulate to create different genre 
versions of the song whilst retaining an overall professional layered sound 
when all stems are played together.  
3.10 STAGE 3 
Based on the interface design limitations and the scope of the project it was 
only possible to produce a track that had a set structure for this pilot study. A 
new song One Drop (Redhead, 2011) was chosen as it had the potential to 
work better in this context. The song had a set structure, one distinct tonal 
centre and also translated well across different genres and melodic 
structures.  
                                            
 
7 See Appendix C - vocal cut up 1.mp3 and vocal cut up3.mp3 
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A fluid format is not designed for a passive audience so an element of play 
and exploration, like in gaming (Pearce, 2002), needed to be developed in 
order to test if audiences might interact and use the app as a listening tool. In 
this stage demonstration recordings (demos) were produced to explore this 
concept and the new approach outlined in Stage 2.  
 
This involved composing each instrument stem and developing an 
amorphous work. Each stem would need to work collectively with any other 
stem in any combination to produce a variety of song versions. 
This begs the question how would an amorphous work sound if all the 
possible stems were played together?. 
 
The demos were produced by firstly arranging a guide guitar and string part. 
The string parts were written by layering simple melodies to produce a 
harmonically rich and textured sound.  Each melody layer also provided 
harmonic support to the guitar arrangement when played individually, thereby 
creating additional arrangement options for the audience.  
 
Based on the guitar and string arrangements three different drum tracks were 
composed using the Logic ‘Ultra Beat’ drum machine plugin. All three drum 
parts combined produced a break beat style effect. On combining a half-time 
beat and a disco beat it was discovered that the snare became too 
rhythmically complex for the piece. During this demoing process it was 
concluded that the drums and possibly all instrumental arrangements would 
need to work in unison.  
 
The first recording session for stage 3 was on the 4th April 2013 at the 
University of Newcastle Conservatorium studios. The drum parts where 
recorded using a combination of different guide drum tracks in the monitor 
mix. Thereby exploring if different beat combinations would work in unison. 
The guide drum track ideas were taken from a series of 4 demos that had 
been produced. These demos were distinctly different genre versions of the 
‘One Drop’ song.. It was found that a different tempo changed the way the 
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individual drum arrangements worked together and also changed the genre 
and feel created in the demos. After much experimentation the tempo of 110 
beats per minute (bpm) was used to ensure all demo genre versions of the 
song could be produced. The drummer, Matt Thomas, found the process 
very difficult. Although overall it helped him to understand the complexities of 
recording for this format 
 
This first recording session produced a clear set of requirements needed to 
move forward with the project. Firstly a simple guide track was needed that 
could be used at the new tempo and secondly a disco drum loop monitor mix 
was needed to help the drummer with timing. This first recording session was 
invaluable in the development of ideas on how to approach and arrange the 
drum tracks to ensure they worked rhythmically when played in unison. 
 
The second recording session yielded more insights. Two beats were 
composed that would fit together yet still give a wide choices to different 
genre arrangements when combined with other instruments. The drummer 
also created fills that would work together to highlight the structure and form 
of the piece. 
 
Different timbres and EQ for each of the drum arrangements were necessary 
so the rhythm stems didn’t sound too saturated. This also enabled each drum 
track to bring a new sound quality to the piece. For example the disco beat 
needed more mids than the band drum sound with a punchy sounding snare. 
 
The newly recorded drum tracks worked very well producing a live 
humanistic drum sound that could be easily be mixed with programmed drum 
machine beats throughout piece. This provided a strong foundation for the 
introduction of melodic instruments, which involved more complex planning.  
  
When arranging the melodic instruments it became apparent that a modular 
approach was necessary. This involved constantly mixing parts and ideas to 
ensure they would work in all combinations. This included instrumental parts 
being played individually, thereby highlighting the need for a high quality 
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recording. Mistakes can’t be hidden in the mixing process for a fluid format 
as the whole work can be dissected. This is not the case in situations where 
one is mixing for traditional fixed outcomes as a number of mistakes may not 
audible as they are hidden by other parts in the mix. 
 
Different stylistic genre mixes were continually created to gain ideas on how 
new melodic instruments that could be added. Using Arturia Analogue 
laboratory and the Komplete Native Instruments range, different synth parts 
were produced - 13 tracks in total. After experimenting with different mixes, 
these 13 synth tracks were combined into three different stems - 
Electro/Disco Stem, Ambient Stem and Melodic Stem. The synth stems work 
well together and also produce different genre feels when used separately.  
 
There were two final bass stems, an electric bass recorded by Brennan Fells 
and a deep synth bass part using Komplete. Again both parts worked 
together and with all other stem within the work.  
 
Two different guitar stems were produced. Firstly a finger picked 
arrangement similar to the original guide guitar part. The second guitar stem 
was a series of strumming tracks around chord inversions with the aim of 
producing a bell-like tone found in indie and shoegazing genres. 
 
The final string parts were simplified and mixed down to one stem. This was 
to ensure the number of stems did not over complicate the interface design. 
This was also because the strings were composed using a midi Native 
Instrument string package. This produced a nice sounding string ensemble 
that worked with all the other stems. If the budget and scope allowed for 
string players, separate string tracks would have been created. A solo violin 
part was mixed with the finger picked guitar stem and the violin had a distinct 
midi sound to it. When the string parts were together a better tone was 
produced.   
 
Erhu, a popular traditional Chinese string instrument, was used on a 
separate stem. This was to add more diverse string choices for the user. 
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A guide vocal was used as a base to record other vocal parts. Similar to the 
Rhythm and Sound track (Sound, 2003), it was decided to create different 
vocal parts that could also serve as backing vocals. Each vocal track would 
need to work independently to produce a track in its own right yet still merge 
together in any combination. 
 
One difficulty in this approach arose around the timing of the recorded vocals 
takes. When combined, the vocal takes did not overlay well as their timing 
was not well correlated against the click track. In pop music a vocal-take 
carries a lot of the emotional content of the track. The vocalist has to connect 
and emotionally resonate with the audience. This emotional performance 
often results in idiosyncratic rhythms. This produces difficulties, as consistent 
and repeatable timing is essential for all the parts to fit together and 
highlights potential complexities for vocalists working within this format. 
 
All of these instrumental parts could now be mixed in multiple ways to create 
a large variety of different arrangements and genres including electronic, 
indie, acoustic, dance/breakbeat, ambient and instrumental. Appendix D 
contains  three contrasting mixes giving examples of the different ways 
audiences could approach the mix8.  
 
 
Interface Design - OSC  
 
Based on the results from phase one of the study, current trends and 
changes within online and browser industries were investigated. It was 
concluded the app would need to be built using Pure Data as the audio brain 
powering a HTML 5 interface (Brinkmann, 2012, Brinkmann et al., 2011).  
Due to the scope of the research project and the lack of specialist 
                                            
 
8 Please note that if this interface was to be released commercially the drums, vocals and 
guitar parts would need to be re-recorded in order ensure a professional sound quality.  
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programming expertise, a solution was found using TouchOSC and Ableton 
Live. This enabled the creation of an interface GUI (Graphic User Interface) 
for an iPad. Instructions were sent over a wireless network to Ableton Live, 
where the audio stems and effects were established, see Appendix E. This 
model was then used to gain a deeper understanding of the versions 
participants recorded. This was due to all the interactions being recorded 
within the Ableton Live session window. 
This model was tested firstly using the stems from Is This Your World? 
(Redhead, 2008), which were used in Section 4.1 Stage 1 p.35, and added a 
new percussion track. 
 
Figure 6 – Screenshot of Is This Your World? interface design on TouchOSC editor 
 
The interface was developed with limited visual styling and design. This was 
deliberate, so as to place the main focus on the music. This would ensure 
that the focus of the testing was on musical engagement rather than interface 
design.  
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Figure 7 – Screenshot from iPad of the Virus game from Bjork’s Biophilia application 
 
If other artists were to create music for this format there is no reason the 
design has to look like a mixing desk or any type of analogue music 
production equipment. For example Bjork’s Biophilia contains multiple ways 
to approach interactivity within an application release format. Figure 7 is a 
screen shot taken from the song Virus, which is an interactive game, based 
around the song’s lyrical theme about viruses.  
 
The final version of the interface was designed based on the stem 
arrangements created for the One Drop song, see Appendix E. The design 
was limited by the options provided for development by the OSC editor 
software package and the requirements of the study to enable ways of 
testing audience interactivity and engagement. During the arrangement and 
composition phase it was decided to present enough stems to allow for a 
large amount of layering options but still make it easy to use for audiences 
with limited musical and computer skills. The final stems were mixed down to 
18 instrumental parts (see Appendix D). 
 
To enable audiences at different skill levels to use the same interface, a 
simple, medium and advanced version (full Interface) was developed (see 
Appendix G). The medium level interface was not used in the final version 
due to complications within the software caused by running three different 
osc messages to control one midi channel. After troubleshooting this issue 
the solution of using a maximum of two osc messages on one midi channel 
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was implemented.  
The simple interface allows the user to turn the stems on and off, and has a 
stop, start and main volume function. It also includes a brief description of 
each instrument. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8 – Screenshot of One Drop Simple Interface screen developed in TouchOSC editor 
 
The full interface extends this functionality and also allows users to make 
volume changes, pan the mix, and add effects. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9 – Screenshot of One Drop. Full Interface screen developed in TouchOSC editor 
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Through Touch OSC, an interface was designed via the OSC editor software. 
Osculator was then used to assign the OSC messages a midi function within 
the Ableton Live file (see Figure 10 and Appendix H). 
 
 
 
 
 
 
 
 
 
 
Figure 10 – Screenshot of One Drop Osculator file 
 
The final stage involved Prof Julian Knowles professionally mixing the stems 
to ensure a high quality. The mix was approached by adjusting the volume 
and EQ of each stem, so the piece worked with all stems playing together 
and in any combination. For example, Lead Vocal 3 is much lower in volume 
than the other two lead vocals as they clashed slightly. If the audience 
wanted to make Vocal 3 the main vocal they would need to go into the full 
interface section and increase the volume or use the effect which also 
provided compression, gain and reverb. The mixing technique also enabled 
audience was to explore the instrumental arrangements and different 
directions the song could go by adjusting volumes, panning and adding 
effects. It was thought that this also might engage more skilled users. 
 
The software used in this study limited the ability to have rewind and fast 
forward controls, a track timeline and a visual sound wave of each stem. It 
would have been preferable if the audience could receive visual feedback if a 
particular stem was playing at any given time. Due to this lack of visual 
feedback the audience must explore the song aurally and learn the structural 
changes and arrangements.  
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The UXYA design contains some good features including that if a stem has 
silence at any time during the song, for example there is no guitar in the 
bridge, the user can easily see by the interface design (UXYA, 2008). This is 
a feature that would have been preferable to integrate into this pilot interface 
before user testing but was out of scope due to the high level programing 
expertise that would have been required. Based on user testing feedback this 
is a recommend feature for the development of any future IMAFs. 
 
 
Figure 11- Screenshot of Believe UXYA application (UXYA 2008) 
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Chapter 4: Session Based Testing - 
Results and Analysis 
This chapter presents an overview of the results and an analysis of the 
session based testing that took place over a two-week period in Newcastle 
and Sydney. Three sets of data collections make up this small pilot study 
including, observation, an audio file produced by participants and an online 
survey. The observation data contains general notes and observations made 
during the session. The audio files were recorded and saved on Ableton Live. 
This audio will be transformed and quantified into data based on the 
procedure outlined in Section 3.5. The survey results have been presented 
via a key survey report and excel charts. For all results see Appendix A.  
The chapter begins with a brief overview of the procedures undertaken 
during the session based testing and the bias the results may show; Section 
5.2 gives a brief overview of the participant’s demographic; Section 5.3 to 5.5 
refer to the results based on Research Questions 2,3 and 4 as per Chapter 1.  
4.1 PROCEDURES AND BIAS 
A total of 40 individuals participated in the session based testing. All testing 
sessions were observed from a distance as not to intimidate participants. The 
tools required to conduct the study were as followings; 
 Macbook Pro – (installed software – Ableton Live 9, Osculator, Web 
Browser) 
 iPad – (TouchOSC)  
The same procedure was followed for all participants to ensure validity. 
1. Each participant was given a information sheet and consent form to 
sign. 
2. Researcher set up network and iPad application. 
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3. Each participant was given the same instructions outlining how the 
app works and that they were to explore it, then create a version of the 
song. 
4. The version was recorded. 
5. The participant began to fill out the survey. 
6. At the beginning of the survey each participant was given a $20 gift 
voucher. 
There may be some bias in the following results. Many of the participants 
under that age of 25 were music students at the Conservatorium of 
Newcastle. This may mean that the results for both male and female under 
25 could have more understanding of music than other music fans.  
4.2 PARTICIPANT DEMOGRAPHICS 
Below is the demographic information for all participants in the study. It 
should be noted that these questions were answered by 100% of 
participants. 
 
Figure 12 – Highest level of education completed 
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Figure 13 – Category that best describes household income 
 
4.3 WILL AUDIENCES INTERACT WITH APPLICATIONS, WHICH 
IMPLEMENT REMIX TRADITIONS AS A PART OF A MUSIC 
LISTENING TOOL? 
The data below has been gathered from the survey results and the quantified 
data taken from the audio recorded for the study. It shows how participants 
interacted with the app as a listening tool and their level of enjoyment during 
the process. Also there are results to measure if participants would interact 
with something like this in the future, their preferred distribution method and if 
they would pay for it. 
It is important to relate these results to the participants’ behaviour in relation 
to apps. Results below show 85% of participants own a smart phone and 
75% download applications for their phone.  
Figure14 – Smart Phone   Figure 15 – Phone applications downloaded 
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This question refers to the rating a participant would give this app if they 
downloaded it. The results show that 5 out of the 40 respondents rated it fair, 
24 (60%) would rate it good and 11 (27.5%) rated it excellent.  
 
 
 
 
 
 
 
Figure 16 – Rating for Onedrop Application 
Of the 75% of respondents that download apps, 23 (76%) participants 
are regular app downloaders. If their ratings are highlighted this may give an 
indication of how the app without any improvements would be rated. 4 of the 
23 participants rated it Fair, 6 Excellent and 13 good.  This shows that 82.6% 
of the regular app consumers in this study would rate the app above average. 
A more comprehensive study would be required to obtain information from a 
broader sample group, but these results do show the potential this could be a 
popular format especially with improvements recommended by participants. 
 
Results below show that all participants enjoyed using the app/interface. Only 
2 (5%) slightly enjoyed whilst 5 (12.5%) loved it and 24 (60%) very much 
enjoyed, leaving 9 (22.5%) moderately enjoying the interface.  
 
 
 
 
 
 
Figure 17 – Level of enjoyment 
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When asked if they would use this app and create more versions of the song 
if they had access to it 40% of participants said it was moderately probable, 
17.5% very probable and 17.5% completely probably, Therefore 65% of 
participants would probably use this app again if given access to it. This is 
compared to only 2.5% or 1 participant stating this was not at all probable. 
 
 
 
 
 
 
    Figure 18 – Would participants use this app again? 
 
This can be compared with the results to the question “Would you like to use 
a similar app to create a version of your favourite artists’ tracks? 
 
 
 
 
 
 
 
 
    Figure 19– Would participants use an app by their favourite artist? 
 
Participant mostly found the interface easy to use with 60% finding it very 
easy. Only 25% were not restricted by the interface with 75% feeling some 
level of restriction. 
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Figure 20 - Did participants find the app easy to use?  Figure 21- Did participants feel 
restricted? 
 
 
 
 
 
 
 
Figure 22 – Would participants prefer to download an app or use a web application? 
When asked about their preferred distribution method, 8% of participants 
would not use a similar interface as opposed to 5% who would not use it for 
their favourite artist. This result shows 30% of participants would prefer the 
format as a downloadable app, 20% to access it via a website and download 
song versions and 43% would like it available in both formats. 
  
Figure 23 – How much for MP3 download   Figure 24– How much for a mobile app  
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If the application was presented in a web application format that allowed 
users to create versions and pay to download them, 25% said they wouldn’t 
pay. Interestingly 25% said they would not pay for an app version either. 
Interestingly two participants responding with the following comments. “I 
would pay $1-$2 but would want a professional version too. Or would be 
happy with my version for $1-$2 if the app was originally free” and “Not sure. 
I'd probably still prefer to buy a CD”.  22.5% would pay between $3-$5, 20% 
$1 - $2 and 17.5% would pay between $5-$10. Comments made by 
participants were “Depends on the songs you can edit”, “Not sure- depends 
on what tracks are available” and “Depends on whether I like the music” 
 
Participants were asked to leave a comment - Describe your experience or 
add any comments here. Out of the 28 answers 26 left positive comments 
stating they enjoyed the experience. 10 used the word “fun” in their comment. 
The other 2 comments were not negative as such and just listed changes or 
challenges they had.  
 
Some comments of note have been listed below. 
 
“I had a lot of fun playing with it. I think an app like this would be great for 
artists to use as a way of sharing their music with their fans and having them 
interact with the artists work in a meaningful and intimate way. I think the 
complexity level is perfect for this target market and it is a great prototype 
that could become a platform for artists to use to engage with their fan base.” 
 
“I thought it was very creative and allowed for invention and creation” 
 
“It's a great app that makes you listen and invest an interest in the track.”  
 
“It was fun and very interesting. The structure is both inhibiting and exciting 
because once you know the structure you can drop stuff in or out and have 
fun” 
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“Really enjoyed the construction of the song - and trying to realise unrealised 
versions of a song. Famous producer Flood often gets bands to arrange and 
play six or more versions of a song to understand its full potential when going 
back to the main version or hybrid version of the song.” 
 
This final comment “Love this app, extremely easy to use and understand, a 
great way to create own personal versions of a song!” really shows highlights 
the themes around personalization. Internet and consumer trends are 
pointing to more personalised experiences and customisable products (Lang 
et al., 2009, Hughes and Lang, 2006, Henze and Krause, 2006). 
 
The data results presented show the possibility of audiences interacting with 
interactive formats. 95% of participants enjoyed using the app and 87.5% 
would rate the app above average. 75% of participants would use the app 
again to create another version of the song if they had access to it and 72.5% 
would use a similar app to create a version of their favourite artist. These 
results help to confirm the hypothesis and literature around the change 
behaviours of consumers wanting to co-create with cultural products.   
 
Also the fact that 75% of participants would pay for an app like this and again 
75% would pay for an MP3 download of a version they made from a web app 
is strong evidence that the participants valued the experience. Considering a 
single on iTunes is between 99c and $1.79 (iTunes store) the study showed 
that 40% value the app more than a single and another 22.5% consider it of 
equal value. The average amount participants in this study would pay for an 
app similar to this would be $2.55 whilst they would pay an average of $1.58 
per MP3 download if they had access to a free web application similar to this. 
 
These results could show that only 1 out of 40 participants rated the app as 
fair and only slightly enjoyed the experience. This participant also stated they 
would pay 99c for a download of a song via the internet. They were also 
satisfied with their version and they would be moderately likely to use a 
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similar app of their favourite artist. However this participant was not a regular 
app downloader and opted for a web version of the product. The other 4 
participants that gave a fair rating moderately to very much enjoyed the 
experience. 
4.4 WHAT FACTORS MIGHT INFLUENCE THE LEVEL OF 
ENGAGEMENT AND INTERACTION 
The survey involved questions relating to participants, demographics, 
musical experience and taste, technology experience and consumption 
behaviours.  
 
There was a broad range of musical genres that participants considered their 
favourite. Rock was liked by 57.5% of participants, followed by Indie music 
52.5% and Jazz 50%. Sixteen (40%) participants did not list electronic, Hip 
hop or Dub as a favourite style of music. Of this 40% group 12 (75%) very 
much enjoyed the app, 2  (12.5%) loved it and 2 (12.5%) only slightly enjoyed 
it. These results show that audiences that are not involved in remix culture 
still enjoy the fundamental aspects transferred to other genres of music. 
These results also show the app is not just for fans of electronic, hip hop and 
dub. Others will enjoy producer led transmutations if presented in way that 
requires no musical skills or knowledge. 
 
Figure 25– Music Genres  
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38 out of the 39 respondents have played an instrument during their lives. 
This included self-taught and at any level. 37 of the respondents had played 
or learned multiple instruments.  
 
Out of the 33 respondents that had performed in a band or ensemble the 
following response shows the level the band has achieved; 15.15% (5) 
professional, 60.61% (20) amateur and 24.24% (8) hobby.  
Figure 26 – Band experience   Figure 27- Level of band *Total # of respondents 33
    
Table 18 shows 87.88% have made their own compositions. Of the 33, 8 
(24.24%) play covers only, 8 (24.24%) played originals only and 51.52% (17) 
played a combination of covers and originals. These results highlight that 
75.46% of the participants that have performed in a band have had creative 
experience in arranging, which is a major requirement of producing original 
material. 
 
Figure 28 – Original works   Figure 29 – Type of music performed 
 
62.5% (25) of participants have never DJ’d or remixed music. This also 
shows the potential for audiences that do not fall into the remix culture 
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category yet still enjoy the principle that this culture has inspired. Are the 
principles also enjoyable as a process rather than just about the style of 
music that they associate with? Could the changes in technology contribute 
to the fact that it is easy to recontextualise music due to the tools and that 
audiences have now embraced these technologies? 
 
67.5% (27) have used a computer to make music of some sort. This shows 
that participants are using digital music applications and software to create 
music. Wikstrom (2012) refers to the sheer amount of applications sold “..not 
for listening to music but for making and playing with music” (Wikstrom, 2012, 
p. 18). Within this small study we see that 67.5% of participants are making 
music on a computer so why wouldn’t they be interested in playing with their 
favourite artists’ music in a creative way too? 
 
Figure 30 –Computer music experience   Figure 31 – DJ or remix experience 
Of the 27 participants that have used a computer to make music, 14 were at 
a beginners level, 9 intermediate and 4 at a professional level. 
 
Figure 32 – Production level        Figure 33 – DJ software experience 
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Again 85% of participants do not use DJ software which further supports the 
case that they are not from a remix culture background, yet still 95% of 
participants enjoyed using the app and 72.5% would use a similar app to 
create a version of their favourite artist. This highlights the need further 
testing this outcome in a larger scale study. 
 
Consumption Behaviour 
 
Other factors that may influence audiences are their consumption 
behaviours. Here is an outline of consumption behaviours of all participants. 
Considering all participants are music fans it is interesting to see how they 
consume music in a time when music consumption is evolving so rapidly. 
The question of how often participants buy music was skipped by two 
participants, three participants never buy music, two only buy once a year, 
four participants buy music once per week and the highest number was 11 
participants who buy music two to three times a month. 
 
 
 
 
 
 
Figure 34 – Music consumption         Figure 35 – Place of purchase 
 
Only 36 responded to where they bought the music 19 participants (51.35%) 
use the internet whilst 13 (35.14%) go to the store, of the 4 that selected 
other, 2 buy at gigs, 1 buys at both the store and the internet and 1 didn’t buy 
music.  
 
Based on 38 respondents, 18 pay to download music online with a majority of 
20 particiants downloading between 1 and over 50 songs per month. 
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Figure 36 – Paid music downloads        
 
All participants responded to the illegal downloading question, only 11 
(27.5%) do not use file sharing whilst 20% (8) download 1-5 tracks, 12.5% (5) 
20 -50 tracks and 17.5% (7) over 50 tracks illegally in a month. 
 
 
 
 
 
 
 
Figure 37 – Illegal music downloads        
 
Interestingly only 52.63% download paid music and 72.5% illegally download 
music, yet 62.5% would pay for an app like this, and 69.23% would pay to 
download a version of the song they created via a web application. Is it 
possible that this app could increase number of consumers paying for music 
downloads by between 10-17% of consumers? This shows that participants 
that currently do not pay for digital music also place value in this format. 
 
Value can also be shown by the experience. One participant stated that they 
really enjoyed the process and had always wanted to write a song and were 
really proud of what they created. This experience of creativity could 
potentially add value on a recorded music product.  
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All participants responded to the question about live music. Only 1 participant 
said they hardly ever go and see live music, and 1 also said once or twice a 
year, which is strange as they stated they have been to 5 live performances 
in the part 12 months. 18 (45%) see live music once or twice a month and 12 
(30%) once a week or more. 
 
 
 
 
 
 
 
 
 
Figure 38 – Live music consumption        
 
 
Figure 39 – Computer games       Figure 40 – Music related computer games 
 
Based on 39 responses 58.97% of participants don’t play computer games 
and 41.03% do play computer games. Only 28.21% (11) of the participants 
play guitar hero or music-based games. Most participants 71.8% (28) do not 
engage in computer music based games. Pearce claims the most successful 
games are those that allow the player to be co-author, could this also be true 
with the format of digital music?  
 
“[A]dventure style interactive computer games have been highly successful 
with audiences, where the player is more engaged in a game like experience” 
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(Pearce, 2002 p.2). Could this also be true of this format of music? Do 
audiences become more immersed in the music because there are some 
gaming qualities involved, based on remix culture, the qualities specifically 
being co-authorship, creativity and interactivity. 
 
Arakji (2007) suggests that game users are more acquainted with technology 
and tools to manipulate digital forms than most music audiences. Of the 41% 
of respondents that play computer games 10 (62.5%) very much enjoyed it 3 
(18.75%) loved it and 3 (18.75%) moderately enjoyed it. This shows that 
81.25% of gaming audience really enjoyed the app. Out of the 58.97% of 
participants that do not engage with computer games only 69.56% 
participants really enjoyed the app. This could show that audiences that like 
gaming may be more likely to enjoy music formats like this. Also of the 41% 
that do play computer games the average amount participants would pay for 
an app similar to this was $3.16, where as participants that did not play 
computer games the average was $2.07. This could suggest that gaming 
audiences would pay more for an application than non-gamers. The average 
was more equal when compared with the average price participants would 
pay for a MP3 download, gamers would pay $1.72 and non gamers $1.40. 
 
 
 
 
 
 
 
 
 
 
 
Figure 41 – Comparison of the average price participants would pay the app and MP3 
download of gamers and non-gamers 
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All participants found the application easy to use whether they engaged with 
computer games or not, which means this style of app could work for a wide 
variety of audiences. 
 
Technology 
 
Another key factor that could contribute to audience engagement is 
individuals’ experience and confidence with technology. Below are the survey 
results based on the participants’ technological experience. From a total of 
40 responses, 39 participants have a personal computer, yet all participants 
have access to a computer. Sixteen have a mac, 21 PC and 3 have both. 
The majority of participants spend over 10 hours on a computer per week 
with 32.5% (13) spending over 20 hours.  
 
Figure 42 – Personal computer   Figure 43 – Computer type 
 
 
 
 
 
 
 
Figure 44 – Computer consumption   Figure 45 – Home internet usage 
 
Out of the 39 responses with a computer, 87.18% (34) have internet in their 
homes.Eleven (27.5%) use wireless internet at home, 19 (47.5%) have 
ADSL2, 8 (20%) have ADSL and one has cable. One selected another form 
of internet. No participants had dial up internet.  
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One could predict that most participants are confident on the internet with 
only 3 of the 40 rating their understanding as fair, 11 (27.5%) rate it as 
excellent and 15 (37.5%) rate it as very good. 
 
 
 
 
 
 
 
 
Figure 46 – Understanding of the Internet   
 
Again a majority of participants spend over 3 hours a week on the internet 
with 35% spending over 20 hours. 
 
 
 
 
 
 
 
 
Figure  47 – Internet consumption  
4.5 WHAT KINDS OF INTERACTIONS ARE OBSERVED THAT MIGHT 
INFORM SUBSEQUENT DESIGN REVISIONS? 
The results below outline how participants interacted with the interface, 
observations made during the session, and the recorded audio transformed 
and quantified into data.  
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All participants were given the app starting on the simple screen. 42.5% must 
have felt confident with the app to change screens upon commencement of 
the study, whilst 52.5% started on the simple screen. 27.5% did not use the 
simple interface screen at all and 12.5% did not use the full interface during 
the session. The majority of participants (65%) recorded their version from 
the full interface.  
 
 
 
 
 
 
 
Figure 48 – Simple Interface   Figure 49 – Full Interface 
 
 
 
 
 
 
 
Figure 50 – Screen used to record   
 
We can see from these results what functionalities were used during the 
session. 20% did not try changing the volume to the instruments, 27.5% 
didn’t use panning and 30% did not try adding effect.   
 
 
 
 
 
 
 
Figure 51 – Volume changes   
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Figure 52 – Panning changes   
 
 
 
 
 
 
 
 
 
 
Figure 53 – Effects used   
 
 
Figure 54 – Level of restriction   
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The two participants that felt restricted by the interface’s functionality had 
professional level skills in music production software. In order to solve this 
issue I would suggest that if the artist feels comfortable in doing so, they 
could also release the stems so audiences can use their own software to 
create versions and recontextualise the song. 17 participants felt slightly 
restricted using the interface.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 55 – Comparison of the changes made by participants that felt slightly restricted by 
the interface   
 
This data could show that these participants wanted to interact in a different 
way with the music than had been anticipated. When I looked at what 
functionality they what have liked to use I can see that they may have felt 
restricted by the fact there was no visual representation when instruments 
were playing in the track, which can make the arrangement very confusing. 
Also the fact that you could not select anywhere in the track to start from 
meant you have to always start at the beginning of the track to try out ideas 
that may happen 2.5 minutes in. This would be very frustrating. 
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 Figure 56 – Functionality improvements requested by participants that felt slightly restricted 
 
 
Based on all participants’ responses, Table 44 shows the extra functionality 
that could be included in the interface and musical design. 
 
Figure 57 – Functionality improvements  
 
Below are two quotes taken from the “describe your experience question” in 
the survey. 
I had a little trouble getting levels right, and I think it would help if there 
was a visual representation of the structure of the piece in relation to 
which instruments perform in each section. 
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It took a while to get used to the music/structure. To see a visual 
representation at the outset of all the material would speed up working 
with the music. 
 
Participants were also asked to provide some practical ways the app could 
be improved, the most common improvement suggested was visualisation of 
the song’s structure like a track bar and the ability to start the song from 
different spots instead of just the start. Other functionality suggestions were; 
 
 Space the solo buttons slightly away from the volume as sometimes 
you can accidentally dramatically change the volume when trying to 
solo stuff. Some metering, a time counter so you know where you are 
in the track. 
 At the top have a visual representation of the song's structure with a 
bar that scrolls along with the song to tell you where you are and 
what’s coming up. Have your mute/unmute controls activate on the bar 
after you press the button so you can do more than one entrance at a 
time or a way to group tracks quickly. 
 I would recommend larger knobs for panning and effects to allow more 
control. 
 Keep a time of where the song is up to so that we can skip through 
rather quickly and listen to certain sections without having to start 
again. 
 Adding dB level on all tracks to be able to associate them with the 
correct sound in the recording and also a scrubbing track to select 
which part of the song you want to go to. 
 Maybe some quick easy ways to change the drum beat if that was an 
added extra. 
 Perhaps after pressing the trigger it comes in on beat one of the next 
bar. 
 Use of vertical dial for panning would be easier to use. 
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 A more visually interesting interface, move away from a traditional 
sound desk for example placing instruments in a 3d environment 
which determines panning and volume. 
 I would certainly like to recommend the addition of a track bar to know 
how long the piece is and where you are in the recording. Perhaps 
also some form of wave lengths to see where you might need to adjust 
things. 
 App tutorial if appropriate. 
 Allowing tracks to be changed for times when silence is needed or 
when user wants to stop a track then introduce it again. 
 Add different sounds to make dramatic differences. 
 I don't like the use of rotary dials (knobs) in software, for while they 
work on a physical piece of gear, they are harder to use than a fader, 
etc. They do, however, save space. 
 Possibly you could 'switch' to one instrument and see what that 
particular bit does through the recording, if you know what I mean. A 
kind of score like screen so you knew what was coming for all the 
instruments. I felt like I had to remember. 
 Yeah, I think some structural modification would be amazing. 
 More song options. 
 
The main features that need to be developed in any future versions similar to 
this application would be visual representation of the song including; 
 
 Track bar of the song 
 Ability to start from anywhere on the track bar 
 Wave image of each instrument so the user can see when there are 
no instruments playing 
 
Other features I would recommend would be; 
 
 The ability to add sounds, loops and/or beats so they start at the 
beginning of each bar if selected 
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 A visual map of the instrumental arrangement of the song 
 Larger knobs with more space in-between to limit mistakes during the 
recording process 
 New visually creative ways of interacting instead of knobs and sliders 
found on analogue equipment 
 Possibility to change structure of a song 
 Tutorial and help features 
 
Another design approach could be based on this user response, “at the top 
have a visual representation of the song's structure with a bar that scrolls 
along with the song to tell you where you are and what’s coming up. Have 
your mute/unmute controls activate on the bar after you press the button so 
you can do more than one entrance at a time or a way to group tracks 
quickly.” This may be similar to the UXYA design (UXYA, 2008). 
 
Observations 
 
Participants varied greatly with the amount of time spent exploring the 
interface before recording a version. Three participants tried multiple 
recordings. Two participants were not confident with the interface and felt 
intimidated by it, which meant further instructions and approaches were given 
to them so they might better engage.  
 
In efforts not to intimidate participants I only observed from a distance. There 
were a few themes I found based on participants’ approaches. Some 
participants wanted to explore the structure of the piece and learn the 
different arrangements before creating a version, another method was 
turning all instruments off and listening to one at time, others found it hard to 
turn instruments off saying they liked the song the way it was.  
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Audio Recordings 
 
All 40 participants made a recorded version of the song One Drop. These 
results were quantified as well as analysed via an artistic lens producing a 
series of qualitative comments and data. 
 
During the recording process it is interesting to note that 14 (35%) did not 
make any change during the recording. These changes could have been 
turning instruments off, not changing volumes, panning and adding effects. 
26 (65%) made changes during the recording. 
 
Also that 90% (36) of participants used lead 1 as the lead vocal for their 
track; only 1 used lead 2; 2 used the backing vocal track as a lead, no-one 
used lead 3; and 1 participant used no vocals in their version. 
 
 
Figure 58 – Vocal stem used   Figure 59 – Changes to track whilst recording  
  
 
Another stand-out statistic was that 8 people mixed similar versions based 
around most of the instruments being used. Lack of time could have been a 
variable in this result as could lack of experience with the music software. 
Another angle could be that some participants could have approached the 
app like a mixing game instead of an interface to create your own version of 
a song. 
 
When listening to the versions recorded by participants, I also made some 
qualitative notes from the view of my artistic lens and being the creator of the 
interface and arrangements. I thought I would find more variety in the 
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instruments used and approach to the app. A variable of time is important 
here as it is hard to learn a song and its structure with 18 instruments in 20 – 
30 minutes. Maybe if participants could have taken the app away and spent 
more time with it they would have discovered more interesting versions within 
the piece.  
 
Out of the 40 versions I thought six worked and really liked three versions. 
The rest of the versions were not up to the standard that I would be happy 
with. I found myself disappointed with the lack of variety with regard to 
arrangements and vocal parts. Maybe my response it also that it can be 
challenging for an artist relinquish control of how audiences hear their work.  
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Chapter 5: Conclusions 
The study has identified the principles that have emerged through the remix 
traditions of dub, electronic and hip-hop genres and examines whether 
audiences will interact with these principles. Finally, the study investigated 
the potential implications this new mode of production might have for artists. 
 
A new interactive music release format called One Drop was designed and 
tested on a sample of users to understand what factors might be critical to 
audience engagement. A proof or concept and data analysis from a pilot 
study of music fans was produced in the hope of encouraging artists and 
researchers to experiment with this new mode of production to provide 
further empirical validation in audience behaviours and artistic approaches. 
 
The results of this study show that the audiences tested would interact with 
applications that implement remix principles as part of a music listening tool. 
It also showed that 95% of participants enjoyed using the app and 87.5% 
would rate it above average if they downloaded it. Participants also valued 
this format and would pay and average of $2.55 for an application containing 
one track or single.  
 
The study looked for possible factors that may influence engagement and the 
type of audiences that may interact with the format and hypothesises that 
music fans who are technologically experienced do want to interact. Also 
gaming audiences are more likely to interact and pay more to purchase an 
app than non-gamers. 
 
The study provides a number of design modifications for interactive 
applications including ensuring visual representation of the song, possible 
structural changes and the ability to add sounds loops and beats. 
 
 84 Chapter 5: Conclusions 
 
The thesis (Chapter 4, p. 32) argues that recorded formats of music are 
emerging into fluid forms.  
 
Cultural products such as vinyl, MP3 and CDs are physically fixed. With the 
evolution of analogue to digital these “frozen properties are more like fluid 
ideas” in their digital form, “appropriate for extension, recombination and 
innovation. However, incumbents in the industry have not yet fully adapted to 
this paradigm shift” (Hughes and Lang, 2006, p.5). Over the past 100 years 
the music industry has changed the medium it uses to distribute music, i.e. 
physical of fixed media, like tapes, records, CDs, mp3, minidisk, downloads, 
streaming and dating back to gramophone 78. The recorded format of an 
album, however, has remained essentially the same except for the change 
from analogue to digital. The concept of a physically fixed recording 
originates from analogue recording processes. This involves capturing a 
moment in time and producing copies. The moment in time was a musical 
performance. The recording is the same each time it is heard, just repeating 
the performance it has captured, yet if a musician or band repeats the 
performance in a live context it will never be the same. However, with 
changes in technology, the development of remix culture and recording 
production innovations, the actual process of recording itself has changed. 
 
When bands record an album they often over dub or use other techniques 
that are not about recording a specific performance. These techniques in 
themselves are a new creative innovation. They also have been evolving yet 
all still work towards recording a fixed product. As the contextual review 
outlines, the slow evolution of recorded formats could include cutting tape to 
produce the samples and loops (Arroyo, 2008), sampling and remixing 
(Hughes and Lang, 2006), b-sides, versions or extended remixes. This 
creative and technological path from producer-led remix to consumer / user / 
fan-led transmutation highlights the historical theme that artists constantly 
adjust to suit the demand of consumers.  
 
These principles have emerged through remix traditions but are now being 
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translated to other forms of music. Examples of this can be shown with the 
stem releases by artists like David Bowie, Ben Folds and REM whose music 
is not traditionally associated with electronic, dub or hip hop genres.  
 
Although many artists are releasing stems, they are all still created, produced 
and mixed for a fixed format and require music editing skills and software to 
recontextualise. This software is free and easy to learn with a vast amount of 
tutorials on youtube for anyone wishing to spend the time. But if these core 
mixing principles were presented in an easy to use interface, the study shows 
there is the possibility to also engage audiences that don’t have the time to 
learn music software and mixing techniques.  
 
New formats of music are beginning to emerge like the release of Bjork’s 
Biophilia (Bjork, 2011), the standardization of the lM AF format (Inseon et al., 
2011), and the corresponding literature (provided in detail within the 
contextual review in Chapter 2 p. 14-17). IKLAX apps, UXYA and Audizen 
are a few examples of IM AFs. Most of these examples give the audience 
options to play with stems, like the Is This Your World? app (see Appendix 
B). The UXYA, however, also allows the audience to change the structure of 
the song by adding verses, chorus and bridge.  
 
However some of the innovators developing these IMAFs (IKLAX, 2009) 
seem to be approaching the development from a design first and add content 
later model. The interface is designed first and then musicians create music 
for the interface. The music has been arranged and recorded for a fixed 
format. This model and way of thinking needs to be reassessed. A new 
framework for composing, arranging, producing and recording a work needs 
to be developed with the output being an amorphous artwork that has many 
dimensions and ways of being heard. The interface is then developed based 
on the ideas that come out of the artistic and creative process of the 
recording process. 
 
There is no reason that each IM AF need be similar in its musical form or 
interface design. Each song could be uniquely developed and combined with 
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an interface realising the artist’s vision. The idea of recorded music as a fixed 
form or a recorded moment in time is evolving and needs to evolve with this 
format in mind, not the fixed form traditional album or single.  
 
The thesis argues that future music products could include participation as a 
basis and calls for further studies into cultural business models based on 
participation. Music is a participatory art form, it involves listening, dancing, 
emotional responses and participation in the actual creation of music (like 
jamming). The traditional recorded music formats satisfy three of these 
sensory experiences giving audiences the ability to emotionally resonate, 
listen, sing along, learn instruments to play along and dance/move to the 
music but not to participate or collaborate with the actual recorded music. 
The study highlights one concept that allows a recorded music format to 
engage its audience on all levels.  However for this concept to make traction 
it needs to be developed by other artists. I call out to other artists to 
experiment with the principles discussed to evolve the idea of context based 
distribution and interactive applications. Instead of the development evolving 
from an industry and software engineering perspective it needs to work 
concurrently with how artists perceive their music within a fluid format. 
 
It could be argued that interactive formats may only work as a gimmick or 
fad, yet much academic research predicts that the success of future music 
products will involve context (Wikström, 2012). Further research of population 
samples would need to be undertaken to absolutely confirm this hypothesis 
but this study suggests there is a strong argument supporting a fluid format 
and listening tool.  
 
In Section 2.3 there are examples of literature confirming this hypothesis. 
Wikstrom (2012) argues, “that increasing the economic value created from 
recorded music is based on context rather than ownership”. Hughes and 
Lang (2006) suggest that the re-use and combination of cultural products 
within an open source context will create significant economic value, 
innovation, creativity and growth in the cultural industries.  
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This study certainly does not make claims that this format is the only type of 
interactive music application or context-based music distribution model but 
does show that audiences enjoy interacting with recorded music and value 
the experience.  
 
(Banks and Humphreys, 2008) believe the consumer changes to co-creation 
and produsage will bring to “commercial business models, may well result in 
open innovation structures and change our understanding of what markets 
are”. However the “[i]ncumbents in the industry have not yet fully adapted to 
this paradigm shift” (Hughes and Lang, 2006, p.5) and digital products are 
still being delivered as if they were fixed goods expecting the audiences to 
just passively consume.  The idea of recorded music as a fluid format is a 
concept that many participants found confusing and exciting. Two 
participants asked for the actual version of the song so they could compare 
the version they created. They were both a little taken back when I said there 
was no actual version.  
 
A few challenges to this new model would be how the concept of a great 
song would fit. What makes a song great and how does this fit in to 
interactive based formats? How could concepts of story telling be developed 
through fluid and open music forms from content and a vocal performance 
perspective?  
 
An important technique or framework that could be applied in the production 
of music for fluid forms could be the development of a tempo, structural and 
arrangement map, which could then simplified for use as a map for 
audiences to access within the application.  
 
There are a few limitations and issues that still require further development 
and research in this context. Firstly in relation to effects on artists; how do 
audiences discover them? Song versions could be played on radio and used 
liked fixed formats, the study shows potential revenue models for the sale of 
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apps and MP3s downloaded from web applications. Artists could attract new 
fans if audiences had the ability to share the music they created with the 
application. (Baym and Burnett, 2009) concluded that “fans value spreading 
the pleasures they have enjoyed and building relationships with others in 
their (often intersecting) on and offline communities more than they value 
cash. They also value the “social status and influence these practices enable 
them to attain.” (Baym and Burnett, 2009) Audiences may be more likely to 
share music that they have co-created with their networks.  
 
A challenge that has not been addressed in this study is copyright limitation 
and how it would apply to a format like this and then audiences’ sharing of 
songs with their networks. There are copyright restrictions on the 
transmutability of most music products (Clemons et al., 2002) and many 
consumers already run the risk of being sued by copyright owners for 
participating. I would recommend further research is needed that analyses 
this format separately through the lens of rights management in order to 
ensure its viability for commercial exploitation. 
 
Finally a major limitation of this study was the time that participants had to 
engage with the application. I would recommend further studies investigating 
how participants interact with the application on numerous occasions and 
over a longer period of time as they learn and become more familiar with the 
song. This study only looked at a small number of music fans interacting with 
the music within a limited timeframe. If this application was to work as a 
listening tool it would need further testing. 
 
In conclusion, this exciting study shows many possibilities for digital music 
products including artistic innovation, monetization and consumer 
participation. In order for these possibilities to gain popularity much research 
and artistic experiment needs to take place to explore and develop these 
themes to evolve and take digital recording formats into the future. 
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Appendices  
Appendix A 
Survey Results 
The results from the pilot online survey are on the supporting disk labelled 
survey_results.pdf 
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Appendix B 
MP3 Examples 
The audio files are available on the supporting disk with the following labels 
 
Vocal Cut Up1 – version 1.MP3  
Vocal Cut Up2 – version 2.MP3  
Vocal Cut Up combined - both.MP3 
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Appendix C 
Audio mixes by the Artist 
 
Three audio mixes are available on the supporting disk titled; 
 
Onedrop audio1.aif 
Onedrop audio2.aif 
Onedrop audio3.aif 
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Appendix D 
Final 18 mixed stems 
All stems provided in .aif format. 
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Appendix E 
Ableton Live File 
This folder contains the Ableton Live 9 project file and accompanying audio.  
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Appendix F 
Showcase Video 
This video gives a demonstration showing how the application works. 
  
  
Appendices 101 
Appendix G 
OSC Template 
This is the actual template produced for the interface on the iPad. This 
template was created in OSCeditor. 
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Appendix H 
OSC File 
This is the actual OSC file for the Osculator application. It contains OSC 
commands and MIDI commands. 
 
 
